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microphones (approximately 30,000 ohms).
Circuit Operation:

The schematic diagram and parts list for
the microphone preamplifier are shown in
Figure 3. When the circuit is in operation,
base bias current for the input transistor,
Q., is obtained from the emitter of output
transistor Q. through Rs. Q2 obtains its base
bias current through the collector resistor
of Qi., Rs. This unique bias circuit provides
DC feedback for stabilization of the oper-
ating points of the transistors. For example,
if the operating current of Q. increases,
the collector voltage of Q. decreases and
reduces the voltage of the base of Q.. This
lower voltage causes a reduction in the
operating current of Q.. When the operating
current of Q. decreases, the voltage at the
emitter of Q. also decreases. This voltage

decrease is reflected back to the base of
Q., which undergoes a current reduction
that offsets the initial increase.

This preamplifier circuit is designed to
operate from an 18- to 20-volt source; volt-
age in this range can be obtained from bat-
teries or from a power supply. The power
circuit can be common to the power ampli-
fier. The preamplifier circuit can tolerate
voltages greater than 20 volts if Rs is in-
creased about 400 ohms for every volt
above 20 volts. The current drain of the pre-
amplifier is approximately 2.5 milliamperes;
the voltage gain is 1,700.

Special Considerations:

When the preamplifier is used with a low-
impedance dynamic microphone (such as
the RCA-HK97 in the low-impedance mode),
R, should be 220 ohms; when a microphone
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Figure 4: Drilling template for microphone pre-
amplifier (scale 1 inch = 1 inch).

Figure 5: Component placement diagram for
microphone preamplifier.

Figure 6: Compo-
nents for micro-
phone preamplifier
mounted on circuit
board.
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C,, C, — 0.0047 microfarad
Cs, C4 — 0.01 microfarad
Cs — 1 microfarad, 6 volts, elec-

SK3030

Cs — 5 microfarads, 6 volts, elec-
trolytic 10%

CR, —Silicon rectifier, RCA

Q, — Transistor, RCA SK3020

. Q, — Transistor, RCA SK3005
trolytic R, — 10,000 ohms, ¥2 watt, 10%
Ra, Ry — 47,000 ohms, Y2 watt,
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Rs — 100,000 ohms, Y2 watt, 10%
Rs — 22,000 ohms, Y2 watt, 10%
Re — 6,800 ohms, Y2 watt, 10%
R, — 2,200 ohms, Y2 watt, 10%
Rg — 12,000 ohms, Y2 watt, 10%
Ro — 470 ohms, Y2 watt, 10%

S, — Telegraph key or switch

Figure 7: Schematic diagram and parts list for audio oscillator circuit.

with an impedance of about 30,000 ohms is
used (such as the RCA-HK97 in the high-
impedance mode), R: should be 270,000
ohms.

Construction:

The drilling template for the microphone
preamplifier is shown in Figure 4. A com-
ponent placement diagram and a photo-
graph of the completed circuit board are
shown in Figures 5 and 6, respectively. A
single preamplifier circuit fits on a 3-by-2-
inch circuit board; two can be built on a
3-by-4-inch board, and three on a 3-by-6-
inch board. If the circuit is not constructed
on a board, a ground bus should be used to
ground the preamplifier to the circuits that
follow it at one point only, preferably at the
input to the circuits.

Functions and Circuit Operation
of the Audio Oscillator

The audio oscillator, although designed
originally for code practice, is excellently
suited to provide a sine-wave signal for
SSB transmitter tune-up.

The schematic diagram and parts list for
the audio oscillator are shown in Figure 7.
Transistor Q., capacitors C,, C., Cs, and
Cs, and resistors R, R,, and Rs form a basic
twin-T oscillator, Transistor Q, is an audio
amplifier; its collector is connected to the
twin-T network composed of C,, C2, and C,,
and R, R:, and Rs. The output of this net-
work is applied to the base of transistor Q,
through capacitor Cs, and supplies the
feedback required for oscillation.

When the circuit is used to key a relay or
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Figure 8: Drilling template for audio oscillator Figure 9: Component placement for audio oscil-
(scale 1 inch = 1 inch). lator. (Note that Q; and R,, are omitted).
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Cy, Ca, Cs, C;— 0.1 microfarad, Q,, Q, — MOS field-effect transis- Ry, Ry3— 1 megohm, Y% watt,

paper
C,— 10 microfarads,

12 volts,
electrolytic
Cs — 15 microfarads, 6 volts, elec-
trolytic
Cs — 5 microfarads, 25 volts, elec-
trolytic
Cs — 50 microfarads, 25 volts,
electrolytic

CR,, CR, — Germanium rectifier,
type 1N270

tor type 3N128

Q,, Q4 — Transistor, RCA SK3020

R,, Ra, Rs, Ra, Ry — 100,000 ohms,
Y5 watt, 10%

Rs — Potentiometer, 10,000 ohms,
audio taper

Rs — 180,000 ohms, Y2 watt, 10%

Re — Potentiometer, 5,000 ohms,
straight taper

10%

Ryo — 15,000 ohms, Y2 watt, 10%

Ryy — 10,000 ohms, ¥2 watt, 10%
Ry2 — 1,500 ohms, ¥2 watt, 10%
Ry4 — 1,200 ohms, Y2 watt, 10%
R,i —0/' 100,000 ohms, Y2 watt,
Rys — 470 ohms, ¥2 watt, 10%
Ry7 — 2 megohms, %2 watt, 10%

Figure 10: Schematic diagram and parts list for audio-mixer, compressor, and line-driver circuit.
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Figure 11: Drilling template for audio mixer, compressor, and line driver (scale 1 inch = 1 inch).

when it is desired to reduce the duty cycle
of the transmitter, the supply voltage should
be 20 volts. Transistor Q. switches power
to Q, as well as to the relay. Diode CR, pro-
tects Q. from the high inductive voltages
that are present at the terminals of a relay
when the relay-coil circuit is interrupted.
Construction:

The drilling template for the audio oscil-
lator is shown in Figure 8 and a component-
placement diagram in Figure 9. The tem-
plate provides for the addition of an emitter-
follower stage which is not needed when
this circuit is used with the audio-mixer,
compressor, and line-driver circuit.

Audio Mixer, Compressor,
and Line Driver

The audio-mixer, compressor, and line-
driver circuit is used to combine the out-
puts from the preamplifier and oscillator
along with two additional inputs. The com-
pressor portion of this circuit can be ad-
justed so that any input signal level be-
tween 50 millivolts and 1.0 volt will provide
an output of approximately 1.0 volt. The
line driver is designed for operation at 1-
volt rms into a line of 250 ohms.

Circuit Operation:

The schematic diagram and parts list for
the audio-mixer, compressor, and line-
driver circuit are shown in Figure 10. The
circuit consists of a four-channel resistive
mixer; an MOS transistor (Q,) that acts as
a voltage-variable resistor; a high-imped-
ance MOS transistor amplifier (Q.); and a
two-stage bipolar line driver.

The gain of each input can be controlled
by use of a 50,000-ohm potentiometer be-
tween the output of the preamplifier or
other source and the input of the mixer
stage. Potentiometer R; is the master gain
control; it controls all channels simultane-
ously.

The initial bias voltage for Q, is set by
adjustment of potentiometer Rs. When Q, is
biased off, it has an effective drain-to-
source resistance of several megohms. This
high resistance allows nearly all of the sig-
nal voltage appearing at the potentiometer
arm of Rs to appear at the gate of Q.. The
signal is amplified by Q. and passed to the
output-amplifier and line-driver transistors,
Q. and Q.. The output signal of Q. is recti-
fied by CR. and the resultant DC signal is
fed back to the gate of Q.. The rectified out-
put signal is polarized in such a way that
its application to Q, reduces the drain-to-
source resistance of that transistor. The re-
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Figure 12: Component placement for audio-mixer, compressor, and line-driver circuit.
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Figure 13: Components for audio-mixer, compressor, and line-driver circuit mounted on circuit board.

sult is a reduced input to Q. and an over-all
reduction in amplifier gain. CR, is inserted
in the feedback line so that the rectified DC
signal can be applied very rapidly to the

gate of Q, and to Cs. During this application,
Cs is charged at a very fast rate. The dis-
charge time of Cs; is slow because CR;
forces the discharge current to flow
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through R.s. The product of this arrange-
ment of CR,, Ris, and Cs is a circuit that has
a fast attack time and a relatively slow re-
lease time. A fast attack time is a very de-
sirable characteristic in a circuit of this type
because it provides for immediate reduc-
tion in system gain and consequent preven-
tion of the overload that could occur with
loud speech. The delayed release time
helps to maintain a constant level of output
during small pauses in speech. Qs is con-
nected as an emitter-follower to provide the
amplifier with a low output impedance. Cir-
cuit current drain is about 23 milliamperes
at 20 volts.

Construction:

The drilling template for the audio mixer,
compressor, and line driver is shown in Fig-
ure 11. A component placement diagram
and the completed circuit board appear in
Figures 12 and 13, respectively.

Anxious to get started on this unit as
soon as possible? If so, your reaction is
typical of those being experienced by
readers of the new “RCA Hobby Circuits
Manual,” throughout the country. The audio
control system for SSB is but one of the
exciting projects offered by this book to
brighten your daily living. There are dozens
more.
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